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METALLIC COATED
NOMINAL DIMENSIONS NOMINAL DIMENSIONS WETAL SKIRT SECTION
PIPE EQUIV.
DIA. |GAUGE L W A B C Y S Dia. | SPAN | RISE |GAUGE L W A B C Y S o
+ 6" + 2" MIN. MAX. MIN. | £4%," | APPROX. + 6" MIN. MIN. MAX. MIN. | £4%," | APPROX. -
METALLIC COATED |
7211 76 61_0%11 21_011 4%1/ 611 6/1 41_3%1/ 2y2 VMETAL SKIRT SECTION 7511 ,711 73/1 76 6,_0,, 2,_6,, 4%11 91/ 6” 41_511 ZVz | \ \
,511 16 61_711 21_611 611 811 611 31_7711 Zyz 78” 2711 7511 16 61_01/ 31_011 5%11 70/1 611 41_711 Zyz | - .
78” 76 61_711 31_01/ 7II 7011 6// 31_811 2y2 2,/1 241/ 78” 76 61_01/ 31_6// 6%” llyzu 6// 31_8// Zyz
21" | 16 | 6-1" | 3'-8" | 84" 1'-0" 6" 3'-1" 2V " 24" | 28" | 20" | 16 | 60" | 4-0" [ 7" 1'-2" 6" | 3-4)" | 2k | f
24" 16 6'-115" | 4'-0" 9" 1'-1" 6" 2'-815" 2V S 30" 35" 24" 14 8'-0" 5'-0" 834" 1'-4" 6" 4'-915" 2V B REINFORCED
0" | 1 | 6-1%"| 5-0" " 1'-4" 6" | 1'-103"| 2k , 36" | 42" | 29" | 14 | 8-0" | 6-3" | 10¥%" | r-5%"| 6" 4'-2" 2% | 2483
n 1_43/1 1_nn I_»on 1_7n " 1_43/1 1 " " " 1_nn 1_qn 1_nl/n I_gn " 1_ 71 1
36 14 | 8'-1% 6'-0 1'-2 1'-7 6 3'-1% 2V e INEORCED 4 49 3 12 8'-0 7'-1 1'-0Y 1'-8 6 3'-7 2% ~
4 n 72 81_211 71_011 71_411 71_7011 611 21_511 2y2 EDGE 4811 5711 38” 72 81_0,, 71_6// 71_2// 21_3/1 6” 21_9// Zyz
4811 72 81_211 71_611 7I_6” 21_311 6II /I_BH 2% 541/ 641/ 4 " 72 81_0” 81_6// 71_3%// 21_6/1 6// 21_2// 2% g
5411 72 81_411 81_611 71_611 21_611 611 71_411 2 - 6011 77/1 4711 72 81_0,, 9,_6,, 7,_5%11 21_9/1 6” 71_71/ 2%
60” 72 8[_3/[ 9[_6” 7[_6” 2[_9” 6II lI_OII l% 66” 77” 52” 72 8[_0[[ ,0I_6” 7[_6[[ 3[_0[[ 6[[ lI_7II 2
6611 72 81_311 701_011 71_611 31_011 611 71_011 ,yz 7 7] 83” 5711 72 8,_0,, /,,_6,, 7"6” 31_3/1 6” 71_71/ 2
7 n 12 81_311 701_611 71_611 31_311 611 71_011 7]3 N ]
7811 72 81_311 771_011 71_611 31_611 611 71_011 7% v : A
n I_=zn I_pn I_pn _qt n _nt 1 >
84 12 8'-3 11'-6 1'-6 3'-9 6 1'-0 1% END OF PAY LENGTH L
| ' OF PIPE CULVERT —=i= - PLAN
A .
_ 1
i S
PLAN " ~ "
~ 2
END OF PAY LENGTH , § ) | <. T
OF PIPE CULVERT —=i= - _- 5 e 2 o
o | I N /// )
| ! | —\5 - o N\ CORNER PLATE T = ' N
- Tl ! / < I | s
ku (I o o Y
Y sy o} /.
:E || | I
S ¥ o B HOLES ON 12" CENTERS-MAX. N
ol e (OPTIONAL )
A | 2 \ TN
9 A ? of f AV ) SECTION ELEVATION
/| — CORNER PLATE —__|° | | u‘
°| |0
DETAILS OF METAL FLARED END SECTION
| HOLES ON 127 CENTERS-MAX. | (FOR CORUGATED METAL PIPE-ARCH)
(OPTIONAL )
NOTES:
SECTION ELEVATION
CONNECTOR STRAP, STIFFENER ANGLES AND MISCELLANEOUS HARDWARE SHALL BE METALLIC COATED.
DETAILS OF METAL FLARED END SECTION THE "Y' LENGTH MAY BE FABRICATED AS PART OF THE CULVERT.
(FOR CORRUGATED METAL PIPE)
CONNECTOR SECTIONS AND CORNER PLATES FOR CORRUGATED METAL PIPE AND PIPE-ARCH FLARED END
CONNECTOR 00D HOLDER 20 N, SECTIONS SHALL BE METALLIC COATED AND OF THE SAME GAUGE AS SKIRTS AND EACH SHALL BE
e - - METALLIC COATED.
PIFE ‘ SKIRT SECTION FOR CORRUGATED METAL PIPE DIA. OF 12" TO 24" INCLUSIVE SHALL BE MADE IN
S ONE PIECE.
/ i °|
‘ ) | / SKIRT SECTION FOR CORRUGATED METAL PIPE-ARCHES WITH RISE OF 11" 7O 22" INCLUSIVE SHALL
i [~ ;.lo Be MADE IN ONe PIECE. R4 JAN 18 | NDOR BORDER TO NDOT BORDER
SKIRT SECTION FOR CORRUGATED METAL PIPE DIA. OF 30" TO 54" INCLUSIVE AND CORRUGATED fe3 AUG 99 | CHANGED NOTES
METAL PIPE-ARCHES WITH RISE OF 27" TO 40" INCLUSIVE MAY BE MADE FROM TWO SHEETS JOINED Rz MAR 89 | SPAN. RISE SIZES FOR C.M. PIPE-ARC
~ - - — - o — — —|- N - — T BY RIVETING OR BOLTING ON CENTERLINE. REV. NO.| DATE DESCRIPTION OF REVISION
R SKIRT SECTION OF CORRUGATED METAL PIPE DIA. OF 60" AND LARGER, AND CORRUGATED METAL NEBRASKA ~ DEPARTMENT  OF ~ TRANSPORTATION
/ o ) PIPE-ARCHES WITH RISE OF 44" AND LARGER SHALL BE MADE FROM THREE SHEETS JOINED BY RIVETING STANDARD PLAN NO. 410-R4
4 OR BOLTING AT EQUAL DISTANCES FROM CENTERLINE. THE CENTER PANEL SHALL BE FURNISHED IN
10 GAUGE MATERIAL AND THE WIDTH OF THE CENTER PANEL SHALL BE GREATER THAN 20% OF
FLARED END SECTIONS
TUPEADED POD / TUPEADED ROD MULTIPLE SHEET SKIRT SECTIONS SHALL HAVE 2" MIN. LAP SEAMS. BOLTS OR RIVETS SHALL BE FOR CULVERT PIPES
CONNECTOR SECTION 36" DIA. (MIN.) AND ON 6" CENTERS (MAX.).
ACCEPTED BY FHWA FOR USE ON THE

RIVETED OR BOLTED
TYPICAL CONNECTIONS SHOWN MAY BE USED FOR HELICAL CORRUGATED METAL PIPE. NATIONAL HIGHWAY SYSTEM:

FOR SKIRT SECTIONS OF 60" DIA. PIPE AND LARGER, AND CORRUGATED METAL PIPE-ARCHES
TYPICAL CONNECTIONS WITH A RISE OF 49" AND LARGER, REINFORCED EDGES TO BE SUPPLEMENTED WTH STIFFENER ANGLES
FOR CORRUGATED METAL PIPE DIAMETERS OF 12" TO 24" INCLUSIVE AND CORRUGATED METAL PLACED JUST BELOW CHﬁE REINFORCED £DCES ON THE DUTSID § OF THE SKIRT SECTION. THE ANGLES
/ T WILL BE 2" x 2" x l4". THE ANGLES TO BE ATTACHED BY 3" DIA. (MIN.) BOLTS AND
PIPE-ARCHES WITH RISE OF 11" TO 18" INCLUSIVE, THE SKIRT SECTION MAY BE ATTACHED NUTS IND O 60 CENTERS (yAx ) g §
WITH A 1" WIDE, 12 GAUGE METAL CONNECTOR STRAP AND %" x 6" BOLT AND NUT. THIS +e QRIGINAL :
STRAP MAY BE USED ON PIPE WITH ANNULAR ENDS ONLY. FEBRUARY 22, 1974

DATE
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ALTERNATE MAY BE USED )

NOMINAL DIMENSIONS
PIPE
K¢ DIA. L B Y C W R R S T
NOMINAL DIMENSIONS + 6" + 4%, +2" 1 2 | APPROX. | MIN.
EQUIV. " _nr/n 1_nn _nrl/n n 1_nn _nl/n n "
[ DIA. | span|RISE| . 5. | B .| ¢ Yo R R > ! 2" |6"-0%"| 270" | 4'-0%" | 4" | 20" |10K"| ¢ J z
+ 6 + 4/2 + 2 1 2 APPROX. | MIN. 15" 6'-1" 2'-3" 3'-10" 6" 2'-6" 71_0%11 11" 3 2%11
78” 23/1 7411 61_011 21_311 31_91/ 8%1/ 31_011 311 61/ 2.3 2%1/ 78“ 6‘1_,” 21_311 31_7011 9II 31_011 71_3%11 ll_oll 3 Zyzll
- 24" 30" 19" 6'-0" 3'-3" 2!-g" 9" 4'-0" 3" 7" 2.9 3" 24" 61_7%1 31_7%11 2'-6" 9%“ 4'-0" 71_413’611 ]'=-2" 3 3"
§ 3011 3 1 241/ 61_011 41_611 71_611 701/ 51_011 311 91/ 3 3%// 3 " 61_7%” 41_611 71_7%” /I_OII 51_011 71_6%11 71_311 3 3y2ll
36” 4 1 29// 81_011 51_0// 31_0/1 771/ 61_011 3/1 71_011 2. 7 4II 36‘” 81_7%” 51_311 21_ 70%” 71_311 61_0” 21_0%6” 71_811 3 4II
4211 531/ 341/ 81_011 51_0// 31_0/1 71_411 61_611 6/1 71_,11 2.6 4%11 42“ 81_211 51_311 21_,711 71_911 61_611 21_3%11 71_7011 3 4y2ll
4811 60/1 38” 81_011 51_0// 31_0/1 71_911 71_0// 6II 71_211 2. 7 5II 48” 81_211 61_011 21_2” 21_0” 71_0” 21_4y2ll 71_ 70// 3 5II
-‘— " " " ! " ! " ] n ] n ! " n ! " " u ! n ! " ! " 1 " 1 n ! 1/ ! " 1/n
54 68 43 8'-0 5'-0 3'-0 2'-1 7'-6 6 1'-4 2.5 50 54 8'-4 5'-5 2'-11 2'-3" | 7'-6" |2'-9%" | 2'-0 2.4 51
T 6011 7611 4811 81_011 51_011 31_011 21_611 81_011 611 71_611 2.5 611 60” 81_311 51_011 31_311 21_611 81_011 31_01%6” 21_011 2 611
~ n" ! n" ! " ! n ! " ! " ! " ! " n
GROOVE END ON OUTLET END SECTION 66" | 8'-3" | 6'-6"| 1'-9" | 2'-6"| 9'-0"|3'-0}"| 2'-0 2 6%
TOUNGE END ON INLET END SECTION 7 " 81_31/ 61_611 71_911 21_611 91_011 31_27%611 21_011 2 711
(TYPICAL FOR ALL CONCRETE _
FLARED END SECTIONS) J
- L o 71_0//
| T Y T B - gl |
~
~_ S
— =~ == J A
\ ! - I / NO. 4 REINFORCING BARS -
1-0" L | (FOR ALL SIZES OF PIPES) I
Ly ~ - Ly Sy
) = | S =
\ Q Q
% . |
|
r Y ‘ ‘
L — I W I =

.
[
I
Y
;
7
.

SECTION ELEVATION

PLAN _:T

DETAILS OF CONCRETE FLARED END SECTION
(FOR REINFORCED CONCRETE ELLIPTICAL PIPE)

END OF PAY LENGTH
|/UF PIPE CULVERT

1-0" ALTERNATE MAY BE USED j /
o e _
— = NOMINAL DIMENSIONS ~ : T : B
I~
¢ — EQUIV. ] y » S - K e k
~ _ DIA. x Y S :
~ ~+
| 78” 2 " 7411 61_011 21_311 31_911 711 31_011 211 71_011 2.2 2%11 E \ %
: NO.4 REINFORCING BARS 24" | 29" 18" |6'-0" | 3-3"| 2'-9" 9" | 4'-0"| 3" 1'-2" 2.4 3" § — g
§ (FOR ALL SIZES OF PIPES) < 3011 36" 23" 81_011 41_011 41_011 7011 51_011 3" 1'-3" 2.3 3%11 S & §
2 | %rL 36” 4411 2711 81_011 51_011 31_011 7711 61_011 611 71_811 2.4 411 [ e ( (
| 4211 5711 3211 81_011 51_011 31_011 71_411 61_611 611 71_7011 2.4 4%11 I\T
I 4811 5911 36” 81_011 51_011 31_011 71_911 71_011 611 71_7011 2.3 511 SECTIUN ELEVATION
= 5411 6 " 4011 81_011 51_011 31_011 21_011 71_611 6” 21_011 2. 7 5%1/
650" 74" 257 | 80" | 50" | 3-0" | 2-3" | g~0"| 6" 11_gn 2 5" DETAILS OF CONCRETE FLARED END SECTION
721/ 88” 5411 81_411 61_611 71_,011 21_”11 701_011 611 21_011 2 711 (FOR REINFORCED CONCRETE PIPE)
R4 JAN 18 | NDOR BORDER TO NDOT BORDER
R3 AUG 99 | CHANGED NOTES
R2 MAR 89 | SPAN. RISE SIZES FOR C.M. PIPE-ARC
, REV. NO.| DATE DESCRIPTION OF REVISION
- v 5 ~ NEBRASKA DEPARTMENT OF TRANSPORTATION
ﬂ - T STANDARD PLAN NO. 410-R4
"~ — S NOTES
* o ~ FLARED END SECTIONS
- - CONCRETE FOR FLARED END SECTIONS SHALL BE IN ACCORDANCE WITH APPLICABLE
%5 \ - REQUIREMENTS OF A.A.S.H.T.0. DESIGNATION M170, M206, AND M207, FOR CLASS II PIPE. FOR CULVERT PIPES
Q- A
QA & REINFORCEMENT IN THE "'Y'' SECTION SHALL BE IN ACCORDANCE WITH APPLICABLE
, , REQUIREMENTS OF A.A.S.H.T.0. DESIGNATION M170, M206, AND M207, FOR CLASS II PIPE. ACCEPTED BY FHWA FOR USE ON THE
= , » , NATIONAL HIGHWAY SYSTEM:
e -~ IN ADDITION TO THE REINFORCING BARS SHOWN, REINFORCEMENT IN THE ''B' SECTION
HT RT SHALL HAVE A CROSS-SECTIONAL AREA EQUAL TO THAT OF ONE LAYER OF STEEL IN THE
SECTION ELEVATION "yt SECTION.

DETAILS OF CONCRETE FLARED END SECTION

ORIGINAL:
(FOR REINFORCED CONCRETE PIPE-ARCH) FEBRUARY 22, 1974

DATE




ROADWAY DESIGN DIVISION

TABLE 1

— CONCRETE

STANDARD INSTALLATIONS, SOILS AND
MINIMUM COMPACTION REQUIREMENTS

PLACE 3
PLUG AT
CULVERT

FI. 10 4 FT. OF COHESIVE SOIL
THE INLET AROUND THE

T0 PREVENT SECONDARY FLOWS -

ROADWAY PRISM

PLACE 3 FT. T0 4 FI. OF COHESIVE
SOIL PLUG AT THE OUTLET AROUND
THE CULVERT TO PREVENT EROSION.

INSTALLATION BEDDING HAUNCH AND LOWER END SECTION
TYPE THICKNESS OUTER BEDDING SIDE END SECTION
90% SW, 95% ML,
100% CL,
TYPE 1 95% SW OR NATURAL
SOILS OF
0 /24 MINTHLM EQUAL FIRMNESS LIMITS OF BEDDING AND BACKFILL
NOT LESS THAN 85% SW, 90% ML,
3" IF ROCK 90% SW 95% CL,
TYPE 2 FOUNDATION,USE OR DR NATURAL
Do/12 MINIMUM, 95% ML SOILS OF
NOT LESS EQUAL FIRMNESS
THAN 6'".
] ] EXCAVATION, BEDDING AND EMBANKMENT SEQUENCE:
85% SW. 85% gg«/ %ci/, ML,
*TYPE 3 90% ML, OR NATURAL TRENCH INSTALLATION:
OR
957 CL SOILS OF
EQUAL FIRMNESS (A) DETERMINE THE FLOW LINE AND TRENCH BOTTOM ELEVATIONS.
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(B) DETERMINE THE SHAPE OF TRENCH. DECIDE IF SHORING IS NEEDED. CONTRACTOR IS ULTIMATELY
RESPONSIBLE FOR THE SAFETY OF ALL WORKERS, EQUIPMENT AND MATERIALS IN THE TRENCH.
TABLE 1 NOTES: (C) PLACE THE BEDDING MATERIAL (SEE CONCRETE - TABLE 1) LOOSELY.
¥ THE TYPE 3 INSTALLATION (SHADED) IN TABLE 4 IS THE NDOR MINIMUM
STANDARD, USING EITHER A SHAPED TRENCH ACCORDING TO THE STANDARD

SPECIFICATIONS, OR AT THE OFTION OF THE CONTRACTOR, THE BEDDING
WITH COMPACTIONS AS SHOWN.

(D) PLACE PIPE ON THE BEDDING AND COMPACT OUTER BEDDING, (SEE TABLE 1).

(E) PLACE AND COMPACT THE LOWER SIDE, HAUNCH AND OVERFILL MATERIAL AT 6 IN. INTERVALS.

MAXIMUM FILL HEIGHTS FOR THE TYPE 1, 2, AND 3 INSTALLATIONS ARE
SHOWN IN TABLE 4.

EMBANKMENT INSTALLATION:
(A) DETERMINE THE FLOW LINE AND SPRING LINE ELEVATION.

(B) IF FLOW LINE IS ABOVE THE NATURAL GROUND, PLACE AN EMBANKMENT AT LEAST 3D0 WIDE WITH 3:1

Dn/6 WIND 0y _ <DU/6 MIN. ) FORESLOPES OR FLATTER AT SPRING LINE ELEVATION, COMPACTED AT ROADBED REQUIRED COMPACTION.
Dy in. ) Dy win. ) (C) IF THE FLOW LINE IS BELOW THE NATURAL GROUND BUT THE SPRING LINE 1S ABOVE THE NATURAL GROUND,
- Y — R PLACE THE EMBANKMENT SIMILAR TO THE ONE IN STEFP B.

(D) EXCAVATE TO PROPER ELEVATION.

NATURAL GROUND —\

ANV/A

AV /A

(E) PLACE BEDDING MATERIAL (SEE TABLE 1) LOOSELY.

(F) PLACE THE PIPE ON THE BEDDING MATERIAL AND COMPACT OUTER BEDDING MATERIAL (SEE CONCRETE - TABLE 1).

OVER FILL - SW, ML, OR CL
USE TYPICAL ROADBED COMPACTION
AT MAX. 6" LIFT INTERVALS.

OVER FILL

] (G) PLACE AND COMPACT THE HAUNCH, LOWER SIDE AND OVERFILL MATERIAL AT 6 IN. INTERVALS.

FLOW LINE (INVERT)

THE SOIL IN THE LOWER SIDE
ZONE, IF NOT IN SITU (OVER
EXCAVATED), SHALL BE
APPROVED MATERIAL AND

NOTES FOR TRENCH INSTALLATIONS:

SPRING LINE
1. COMPACTION AND SOIL SYMBOLS, I.E. 95% SW, REFER TO SW SOIL

HAUNCH AREA - SEE TABLE 1
FILL TO SPRING LINE MATERIAL WITH MINIMUM STANDARD PROCTOR COMPACTION Rz JAN. 18| NDOR BORDER TO NDOT BORDER

OF 957.
R1 OCT. 14| UP TO 60" PLASTIC ALLOWED IN ALL
OF TABLE 1 - PLASTIC

REV. NO. DATE DESCRIPTION OF REVISION

NEBRASKA DEPARTMENT OF TRANSPORTATION
STANDARD PLAN NO. 411-R2

BEDDING AND BACKFILL
REQUIREMENTS FOR

1 7m

LOWER SIDE

SEE TABLE 1 2. THE TRENCH TOP ELEVATION SHALL BE NO LOWER THAN 1 FT. BELOW

THE BOTTOM OF THE PAVEMENT BASE MATERIAL.

3. SOIL IN BEDDING AND HAUNCH ZONES SHALL BE COMPACTED TO AT
LEAST THE SAME COMPACTION AS SPECIFIED FOR THE MAJORITY OF
SOIL IN THE BACKFILL ZONES.

MIDDLE BEDDING, LOOSELY PLACED

. ;?g&?&?&;&?&?&'!%rotowow.zom ______ |
BEDDING j /)
SEE TABLE 1
Do,3
UNCOMPACTED BEDDING, SAME
MATERIAL REQUIREMENTS AS HAUNCH AREA

OUTER BEDDING, SAME
MATERIAL AND COMPACTION

PEOUIREMENTS A4S 4. THE TRENCH WIDTH SHALL BE WIDER THAN SHOWN IF REQUIRED FOR
LAUNCH ARE ADEQUATE SPACE TO ATTAIN THE SPECIFIED COMPACTION IN THE
TRENCH DETAILS SHOWN ARE MINIMUM REQUIREMENTS FOR DESIGN

HAUNCH AND BEDDING ZONES.
AND CONSTRUCTION.  PAYMENT FOR EXCAVATION IS BASED UPON

THE GUIDELINES IN THE STANDARD SPECIFICATIONS. 5. FOR TRENCH WALLS THAT ARE WITHIN 10 DEGREES OF VERTICAL, THE
COMPACTION OR FIRMNESS OF THE SOIL IN THE TRENCH WALLS AND
LOWER SIDE ZONE NEED NOT TO BE CONSIDERED.

CONCRETE PIPE

ACCEPTED BY FHWA FOR USE ON THE
NATIONAL HIGHWAY SYSTEM:

TRENCHES SHALL BE EXCAVATED IN ACCORDANCE WITH APPROVED SAFETY PRACTICE. 6. FOR TRENCH WALLS WITH GREATER THAN 10 DEGREE SLOPES THAT

CONSIST OF EMBANKMENT, THE LOWER SIDE SHALL BE COMPACTED TO
AT LEAST THE SAME COMPACTION AS SPECIFIED FOR THE SOIL IN
THE BACKFILL ZONE.

TYPICAL TRENCH INSTALLATION

ORIGINAL:
JUNE 6, 2008

DATE
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TABLE 1 - CONCRETE TABLE 2 - CONCRETE
STANDARD INSTALLATIONS, SOILS AND PIPE DIMENSIONS Smﬁ\sggoup PERCENTAGE PASSING SIEVE SIZES
MINIMUM COMPACTION REQUIREMENTS SYMBOL DESCRIPTION ,
D 2487 1/2 IN. NO. 4 NO. 200
NOMINAL STANDARD QOUTSIDE PIPE
INSTALLATION BEDDING HAUNCH AND LOWER PIPE DIAMETER. DO (SPAN) Sw WELL GRADED SANDS AND GRAVELLY-SANDS: ) 507 OF "COURSE| .,
TYPE THICKNESS OUTER BEDDING SIDE 2 LITTLE OR NO FINES. NON PLASTIC FRACTION" '
mﬁgg ROUND | ARCH 1 H. ELLIP.JV. ELLIP. INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, SILTY
PIPE | PIPE PIPE PIPE ’ ; :
ML OR CLAYEY-FINE-SANDS, SILTS WITH SLIGHT PLASTICITY 100%
TYPE 1 957 SW 90% SW, 95% ML 15 19.5 22.5 100% ) 50/
° OR 100% CL 18 23 27 28.5 cL INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
GRAVELY-CLAYS, SANDY-CLAYS, SILTY-CLAYS, LEAN CLAYS
21 26.5 31.5
Do/24 MINIMUM, 24 30 34.5 36.5
NOT LESS THAN e — Y NOTES FOR EMBANKMENT INSTALLATIONS:
3" IF ROCK 90% SW 85% SW. 90% ML :
TYPE 2 FDOUNDATION.USE OR R 95% CL 30 37 43.25 45.5 1. COMPACTION AND SOIL SYMBOLS, I.E. 95% SW, REFER TO SW SOIL MATERIAL WITH A MINIMUM STANDARD
0/12 MINIMUM, 95% ML 36 44 51.75 54 38 PROCTOR COMPACTION OF 95%.
I?II'OHLNL%%S 42 51 60.13 63 44
. 48 =8 8.5 = 49 2. SOIL IN THE OUTER BEDDING, HAUNCH, AND LOWER SIDE ZONES, EXCEPT WITHIN THE Do/3 MIDDLE BEDDING,
85% SW SHALL BE COMPACTED TO AT LEAST THE SAME COMPACTION AS THE MAJORITY OF THE SOIL IN THE OVERFILL
o SW, 54 65 76 80 55
90% ML 85% SW, 90% ML ZONES.
*TYPE 3 ' ’
OR OR 95% CL 60 12 85 89 61
95% CL 66 79 97 67 3. SUBTRENCHES
72 86 102 106 73
-5 o3 1 75 3.7 A SUBTRENCH IS DEFINED AS A TRENCH WITH ITS TOP AT AN ELEVATION LOWER THAN 1 FT. BELOW THE BOTTOM
OF THE PAVEMENT BASE MATERIAL.
TABLE 1 NOTES: 84 100 118 123 85
90 107 3.2 THE MINIMUM WIDTH OF A SUBTRENCH SHALL BE 1.33D0, OR WIDER IF REQUIRED FOR ADEQUATE SPACE TO
¥ THE TYPE 3 INSTALLATION (SHADED) IN TABLE 4 IS THE NDOR MINIMUM 96 114 ATTAIN THE SPECIFIED COMPACTION IN THE HAUNCH AND BEDDING ZONES.
STANDARD, USING EITHER A SHAPED TRENCH ACCORDING TO THE STANDARD 0 ey
SPECIFICATIONS, OR AT THE OPTION OF THE CONTRACTOR, THE BEDDING 3.3 FOR SUBTRENCHES WITH WALLS OF NATURAL SOIL, ANY PORTION OF THE LOWER SIDE ZONE IN THE SUBTRENCH
WITH COMPACTIONS AS SHOWN. 108 128 WALL SHALL BE AT LEAST AS FIRM AS AN EQUIVALENT SOIL PLACED TO THE COMPACTION REQUIREMENTS
SPECIFIED FOR THE LOWER SIDE ZONE, AND AS FIRM AS THE MAJORITY OF SOIL IN THE OVERFILL ZONE, OR
MAXIMUM FILL HEIGHTS FOR THE TYPE 1, 2, AND 3 INSTALLATIONS ARE SHALL BE REMOVED AND REPLACED WITH SOIL COMPACTED TO THE SPECIFIED LEVEL.

SHOWN IN TABLE 4.

GENERAL NOTES:

WHEN IN=-SITU LATERAL SOIL RESISTANCE IS NEGLIGIBLE, E.G. PEAT, MUCK, OR HIGHLY EXPANSIVE SOIL, EMBEDMENT
SHALL BE PLACED AND COMPACTED AT THE DIRECTION OF THE ENGINEER.

0P OF SUBGRADE TO PROTECT THE PIPE AND BACKFILL DURING CONSTRUCTION, PROVIDE A MINIMUM OF 36" OF COMPACTED FILL
MATERIAL OVER THE TOP OF THE PIPE BEFORE ALLOWING ANY HEAVY EQUIPMENT TO TRAVERSE OVER THE PIPE.
EXTREMELY HEAVY EQUIPMENT MAY REQUIRE LARGER COVER AS DETERMINED BY THE CONTRACTOR.

OVER FILL - SW, ML, OR CL THE PIPE VOLUME SHOULD NOT BE SUBTRACTED FROM THE VOLUME OF EXCAVATION.
USE TYPICAL ROADBED COMPACTION
AT MAX. 6" LIFT INTERVALS THESE DESIGN STANDARDS ARE MINIMUM. IF A MORE RESTRICTIVE DESIGN IS REQUIRED BY THE ENGINEER OR CULVERT
Dn/6 (MIN.) Dy Dn/e (MIN. ) MANUFACTURER, THEN THESE STANDARDS SHALL BE MODIFIED. CHANGES TO PAY ITEM QUANTITIES DUE TO UNFORESEEN
- — 3 el 3~

SITE CONDITIONS SHALL BE CALCULATED AND INCORPORATED INTO THE CONTRACT THRU A CHANGE ORDER.

SPRING LINE BOTH ENDS OF THE PIPE SHALL BE SEALED WITH COHESIVE SOIL (AROUND THE PIPE EXTENDING 3 FT. 10 4 FT.

FILL EMBANKMENT FROM EACH END) TO PROTECT AGAINST INFILTRATION AND EROSION.

BEDDING AND BACKFILL MATERIAL 1S NOT PAID FOR DIRECILY, BUT IS SUBSIDIARY TO THE LINEAR FEET OF CULVERT.

BEDDING AND BACKFILL MATERIAL SHALL MEET ASTM D 2487 (SOIL GROUPS AS SHOWN IN TABLE 3).

LOWER SIDE

SEE TABLE 1 PERCENT COMPACTION SHALL BE DETERMINED IN ACCORDANCE WITH NDOR STANDARD TEST METHOD T 99.

Rz JAN. 18| NDOR BORDER TO NDOT BORDER

R1 OCT. 14| UP TO 60" PLASTIC ALLOWED IN ALL
HAUNCH AREA — SEE TABLE 1 OF TABLE 1 - PLASTIC

FILL TO SPRING LINE REV. NO.| DATE DESCRIPTION OF REVISION

=
— )\ %% ——N
D
BEDDING j
NATURAL GROUND x SEE TABLE 1 /

AN/ A ANV/A
OUTER BEDDING, SAME MATERIAL NEBRASKA DEPARTMENT OF  TRANSPORTATION
' MIDDLE BEDDING, LOOSELY PLACED
AND COMPACTION REQUIREMENTS UNCOMPACTED BEDDING, SAME STANDARD PLAN NO. 411-R2

AS HAUNCH AREA X T J MATERIAL REQUIREMENTS AS HAUNCH AREA BEDD I NG AND BACK FII_I_
REQUIREMENTS FOR

CONCRETE PIPE

TYPICAL EMBANKMENT INSTALLATION ACCEPTED BY FHWA FOR USE ON THE
NATIONAL HIGHWAY SYSTEM:

ORIGINAL:
JUNE 6, 2008

DATE
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TABLE 1

— CONCRETE

STANDARD INSTALLATIONS, SOILS AND
MINIMUM COMPACTION REQUIREMENTS

DESIGN (AASHTO M 170) ROUND CONCRETE PIPE

TABLE 4
MAXIMUM FILL HEIGHTS (FEET) FOR STANDARD
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Date:
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INSTALLATION BEDDING HAUNCH AND LOWER
TYPE THICKNESS | OUTER BEDDING SIDE SENEPAL NDTES
IN?,ISB'F;AQ%D%%E 3* INSTALLATION TYPE 2 INSTALLATION TYPE 1
90% SW. 95% ML s FILL HEIGHTS SHOWN IN TABLE 4 WERE DEVELOPED
TYPE 1 95% SW OR 160% cL PIPE SIZE (IN.) CLASS III CLASS IV CLASS V | CLASS III CLASS 1V CLASS V CLASS III CLASS 1V CLASS V USING ASCE STANDARDS FOR DIRECT DESIGN OF
15 12 1 15 21t 15 19 26 23 28 40 BURIED PRECAST CONCRETE PIPE, MANUFACTURED
0 18 E ;?*_-;;-',-'12*_-;:*'-';-? 1 ea 16 22 30 24 32 45 IN ACCORDANCE WITH AASHTO M 170
0/24 MINIMUM, o1 13 | 19 | 26 16 4 37 o5 37 48 SPECIFICATION REQUIREMENTS (SEE TABLE 4
NOT LESS THAN 24 13 | 19 | 26 17 24 33 25 32 45 FOOTNOTE FOR EXCEPTIONS). FILL HEIGHTS SHOWN
3" IF ROCK 90% SW SUSON L ENRNRN IPENTO RSSIEES SRR RN
TYPE 2 FOUNDATION,USE OR 85% SW, 90% ML 27 A3 26 17 21 34 23 26 51 APPLY ONLY 1O ROUND PIPE (UNDER FULL FLOW
D012 MINIMUM 95% ML OR 95% CL 20 — 2 | 1w | 5 = 37 20 % 29 CONDITIONS), USED UNDER RIGID AND FLEXIBLE
’ PAVEMENT, WITH SOIL OVERFILL WEIGHING 120
N e 22 18 A 12 L g;‘ g 12; 23; 28 :; :Z POUNDS PER CUBIC FOOT. UNDER SPECIAL
CIRCUMSTANCES (WHERE PAVEMENT IS NOT USED
85% SW, 48 1o | 14} 22 13 18 29 20 28 43 AND LIVE LOAD BECOMES CRITICAL, OR DIFFERENT
*TYPE 3 90% ML, 85% SW, 90% ML 54 o f 14 13 17 20 27 SOIL DENSITY IS ENCOUNTERED, OR THE ONE FOOT
OR OR 95% CL 60 9 e 12 18 19 28 MINIMUM CLEARANCE FROM THE BOTTOM OF THE
95% CL 66 9 14 12 18 19 28 PAVEMENT TO THE TOP OF THE PIPE CANNOT BE
72 9 | e 12 18 19 28 MAINTAINED) THESE FILL HEIGHTS MAY NEED TO BE
=8 9 — 12 19 MODIFIED. DEEPER FILL HEIGHTS MAY BE USED
82 R 1 19 BY SUBMITTING A SPECIAL STANDARD INSTALLATION
30 g > 20 DIRECT DESIGN (SIDD) FOR NDOR APPROVAL.
NOTES: 96 3 12 19 CONCRETE PIPE DESIGNS THAT ARE NOT SHOWN IN
102 10 13 20 APPLICABLE AASHTO SPECIFICATIONS WILL BE
¥ THE TYPE 3 INSTALLATION (SHADED) IN TABLE 4 IS THE NDOR MINIMUM STANDARD, 108 10 14 22 CONSIDERED SPECIAL DESICNS THAT MUST BE
USING EITHER A SHAPED TRENCH ACCORDING TO THE STANDARD SPECIFICATIONS, SUBMITTED 70 NDOR FOP APPROVAL.
OR AT THE OPTION OF THE CONTRACTOR, THE BEDDING WITH COMPACTIONS AS
SHOWN. TABLE 4 NOTES:
MAXIMUM FILL HEIGHTS FOR THE TYPE 1, 2, AND 3 INSTALLATIONS ARE AASHTO M 170 SPECIFICATIONS ARE MODIFIED AS FOLLOWS:
SHOWN IN TABLE 4.
ONLY SINGLE INNER CAGE, CIRCULAR REINFORCING IS ALLOWED FOR CLASS III, 15", 18", 21", AND 24" ROUND RCP AS SHOWN:
INSTALLATION TYPE 2 AND TYPE 1 ARE IMPROVED METHODS IN ORDER TO
SUPPORT HIGHER FILL HEIGHTS USING CLASS III, IV, AND V CIRCULAR CONCRETE
PIPE. INSTALLATION TYPE I WILL PROVIDE THE BEST IN-SITU PERFORMANCE
USING GREATER COMPACTION WITH GRANULAR BEDDING AND BACKFILL. THE PIPE CLASS MINIMUM CIRCUMFERENTIAL
CONTRACTOR WILL CHOOSE THE INSTALLATION TYPE AND CLASS OF PIPE. ACTUAL SIZE (IN.) REINFORCING (IN.2/FT. OF PIPE WALL)
PROJECT FILL HEIGHTS MUST BE KNOWN IN ORDER TO USE TABLE 4. S =T 5.08
ROUND EQUIVALENT, NON-CIRCULAR PIPE SUCH AS ARCH OR ELLIPTICAL 18 11 0.10
PIPE, MAY BE SELECTED, PROVIDED SUCH PIPE ARE DESIGNED AND MANUEFACTURED 21 111 0.12
TO THE SAME D-LOADS AND ULTIMATE STRENGTHS (SEE TABLE 5) AS THE 24 111 0.14
SELECTED CIRCULAR PIPE FROM THE FILL HEIGHT TABLE.
APPLICABLE SPECIFICATIONS:
AASHTO M 170--—-ROUND RCP
AASHTO M 206—---ARCH RCP
AASHTO M 207---ELLIPTICAL RCP
TABLE 5
D-LOADS FOR CONCRETE PIPE
R2 JAN. 18| NDOR BORDER TO NDOT BORDER
PIPE CLASS I11 IV v R1 OCT. 14| UP TO 60" PLASTIC ALLOWED IN ALL
D-LOAD TO OF TABLE 1 - PLASTIC
PRODUCE A 1350 2000 3000 REV. NO.| DATE DESCRIPTION OF REVISION
0.01-IN. CRACK
STL0AD 10 NEBRASKA DEPARTMENT OF TRANSPORTATION
PRODUCE THE 2000 3000 3750 STANDARD PLAN NO. 411-R2
ULTIMATE LOAD
BEDDING AND BACKFILL

woTES: REQUIREMENTS FOR

CONCRETE PIPE

LOAD ON PIPE IN PUUNDS PER LINEAR FOOT = D-LOAD X INSIDE
SPAN IN FEET D-LOAD = TEST LOAD EXPRESSED IN
POUNDS-FORCE PER LINEAR FOOT PER FOOT OF DIAMETER
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[TOP OF SUBGRADE
D (MIN.) Dg D (MIN.) SEE TABLE 2 /
—_————— i 3

IMAX. OUTSIDE
DIAMETER) OUTSIDE CROWN
NATURAL GRUUND LIFT LINES AT 6" MAX.
A i INTERVALS (TYP.)
ANV A N
N X 12 MIN.
N
LIFT LINES AT 6" MAX. SEE ROADBED
121 N, - INTERVALS (TYP.) P COMPACTION
s | REQUIREMENTS
l SEE REQUIRED Pt &
% ROADBED COMPACTION o -
f Pt 6" MIN. S~
= "TNV/N ANV/) )\\}’%\
COMPACTED \
RN AP . NATURAL GROUND
MATERIAL —— —
TRENCH DETAILS SHOWN ARE MINIMUM REQUIREMENTS FOR DESIGN SEE TABLE 2 COMPACTED GRANULAR MATERIAL
Y AND CONSTRUCTION. PAYMENT FOR EXCAVATION IS BASED UPON
THE GUIDELINES IN THE STANDARD SPECIFICATIONS. TYPICAL EMBANKMENT INSTALLATION
6" MIN.
PIPE BOTTOM
TRENCHES SHALL BE EXCAVATED IN ACCORDANCE WITH APPROVED SAFETY PRACTICE.
TYPICAL TRENCH INSTALLATION
NOTES:
TABLE 1 - PLASTIC TABLE 2 - PLASTIC INSTALLATIONS AS SHOWN ARE REQUIRED UNDER ALL SURFACED ROADWAYS. BEDDING AND BACKFILL FOR DRIVE PIPE OR
OTHER PIPE OUTSIDE THE ROADWAY PRISM (OR BACK OF CURB~LINE FOR URBAN PROJECTS) MAY BE INSTALLED USING
SOIL CLASSIFICATION FOR GRANULAR FILL MATERIAL MINIMUM D" tINCHES) SUITABLE EXISTING SOIL, FLACED AND COMPACTED IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS
TRENCH EMBANKMENT WHERE IN-SITU LATERAL SOIL RESISTANCE IS NEGLIGIBLE E.C. PEAT, MUCK, OR HIGHLY EXPANSIVE SOIL, EMBEDMENT
SOIL GROUP . -G ' ' '
/- PASSING SIEVE SIZES INSTALLATION | INSTALLATION SHALL BE PLACED AND COMPACTED AT THE DIRECTION OF THE ENGINEER.
SYMBOL DESCRIPTION
D 2487 15 IN. NO. 4 NO. 200 NOMINAL
otrE | METAL |PLasTIC | METAL |PLASTIC 70 PROTECT THE PIPE AND BACKFILL DURING CONSTRUCTION, PROVIDE A MINIMUM OF 36" OF COMPACTED FILL MATERIAL
WELL GRADED GRAVEL AND pIaMETER! PIPE | PIPE PIPE | PIPE OVER THE TOP OF THE PIPE BEFORE ALLOWING ANY HEAVY EQUIPMENT TO TRAVERSE OVER THE PIPE. EXTREMELY HEAVY
GW GRAVEL-SAND MIXTURES;
; S FQUIPMENT MAY REQUIRE LARGER COVER AS DETERMINED BY THE CONTRACTOR.
LITTLE OR NO FINES. ( 507 (INCHES)
OF COARSE 15 11 11 15 15
POORLY GRADED GRAVEL FRACTION PIPE VOLUME SHOULD NOT BE SUBTRACTED FROM THE VOLUME OF EXCAVATION.
GP AND GRAVEL-SAND MIXTURES; 18 12 12 18 18
LITTLE OR NO FINES. , . 24 13 13 24 24 THESE DESIGN STANDARDS ARE MINIMUM. IF A MORE RESTRICTIVE DESIGN IS REQUIRED BY THE ENGINEER OR THE CULVERT
VELL GRADED SAND AND 100% (5% 30 15 15 24 24 MANUFACTURER, THEN THESE STANDARDS SHALL BE MODIFIED. CHANGES TO PAY ITEM QUANTITIES DUE TO UNFORESEEN
Sw GRAVEL —SANDS: LITTLE OR 36 17 17 24 24 SITE CONDITIONS SHALL BE CALCULATED AND INCORPORATED INTO THE CONTRACT BY A CHANGE ORDER.
NO FINES. ) 507 42 24 24 24 24
OF COARSE 28 52 Y >4 Y EXPOSED ENDS OF THE PIPE SHALL BE SEALED WITH COHESIVE SOIL (AROUND THE PIPE EXTENDING 3 FT. TO 4 FT. FROM EACH
POORLY GRADED SAND FRACTION 54 >4 >4 >4 54 END) TO PROTECT AGAINST INFILTRATION AND EROSION.
SP AND GRAVEL -SANDS; - - -~ = -
LITTLE OR NO FINES. GRANULAR FILL MATERIAL IS NOT PAID FOR DIRECTLY, BUT IS SUBSIDIARY TO THE LINEAR FEET OF CULVERT.
66 24 24
E.G. SAND AND GRAVELS WHICH = o %)
GW-GC ARE BORDER LINE BETWEEN 100% VARIES | 5% TO 12% GRANULAR MATERIAL SHALL MEET ASTM D 2487 (SOIL GROUP AS SHOWN IN TABLE 1). MATERIAL SHALL BE COMPACTED TO
SP-SM CLEAN AND WITH FINES. 5733 gj gj AT LEAST 90% PROCTOR TEST DENSITY.
oM SILTY GRAVEL, GRAVEL- PERCENT COMPACTION SHALL BE DETERMINED IN ACCORDANCE WITH NDOR STANDARD TEST METHOD T 99.
SAND-SILT MIXTURES. 507
OF COARSE
oc CLAYEY-GRAVEL, GRAVEL- 1007 FRACTION 129 T0 50°. 2 JUAN. 18] NDOR BORDER 10 NDOT BORDER
SAND-CLAY MIXTURES. ° ¢ ° R1 OCT. 14| UP TO 60" PLASTIC ALLOWED IN ALL
OF TABLE 1 - PLASTIC
- ) 50/
oM SILTY SANDS, SAND-SILT oF 2 o REV. NO.| DATE DESCRIPTION OF REVISION
MIXTURES. A CTION
NFBRASKA DEPARTMENT OF TRANSPORTATION

STANDARD PLAN NO. 411-R2

PLACE 3 FT. TO 4 FT. OF COHESIVE SOIL POADWAY PRISH BEDDING AND BACKFILL

PLUG AT THE INLET AROUND THE - -

CULVERT TO PREVENT SECONDARY FLOWS. DLACE 3 FT. T0 4 FT. OF COMESIVE SOI REQUIREMENTS FOR MCCMP,
CULVERT TO PREVENT ' EROSTON, PCCMP, & PLASTIC PIPE
END SECTION ACCEPTED BY FHWA FOR USE ON THE
END SECTION NATIONAL HIGHWAY SYSTEM:

LIMITS OF BEDDING AND BACKFILL

ORIGINAL:
JUNE 6, 2008

DATE
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BAR GRATE DATA

* DIMENSION OF PLATE BEFORE BENDING 6
NOMINAL DIMENSIONS
SEE DETAIL B /4 IMETAL FLARED END SECTION & CONCRETE PIPE FLARED END SECTION|
"F" DIA. BARS Z | DIA. PIPE
*11" / THIS BAR IS OMITTED ON SIZE % KA B C D E | "F" BARS Pk % %G H K
V. 15" DIA., 18" DIA. AND 24" DIA. ; ; T e T — 50 TEN PYSCTTE EeTyT
N : %" PLATE FLARED END SECTIONS = = g A 48,, o I T j
4 K- A - — | %" DIA. - -
24|| 81/2“ 7 3|_6|| 9|| I 5/8“ DIA. 8|| 4|_7|| 1|_8||
SEE DETAIL C < £
L %/// 7/\ 30" 1" | 9 |[4-6"| 12" | 1'-6"|%" DIA.| 12" [5'-8"| 1'-8"
° ///=§ o - 0 36“ 14|| 1" 5|_6|| 12“ 1|_6|| 3/4|| DIA. 12“ 6|_9|| 2|_O||
f/%_ —]yz” DIA. 42" g" 12 6'-0" 12" 1'-6"| 1" DIA. g" 7'-4" 210"
/ ﬁ;/ _If/ BAR :) ° 2%,, 48“ 9|| 12 6|_6|| 12“ 1|_6|| 1|| DIA. 9|| 7|_11|| 2|_O||
¢ PIPE &__ | =L = — | Wl ° nEn pIA. % % CONCRETE SECTIONS ONLY * % % METAL SECTIONS ONLY
~ = - — S - BARS
T 4 T
~ || ~ ° Q
3/n T X
3" PLATE | \\\ § o ‘t\q' REINFORCED CONCRETE HORIZONTAL ELLIPTICAL FLARED END SECTION
SEE DETAIL C \ S o EQUIV. PIPE SIZE A B C D E |"F" BARS| H K
o \ \=§ 18" 5" 5 2'—g" 6" _ 5/8“ DIA.| 3'-6" 1'-0"
3/2 +/§. \\ 24“ 51/2|| 7 4|_6|| 9|| _ Ey8“ DIA. 4|_7|| 1|_2ll
N i ) 30“ 61/2“ 9 4|_6|| 12“ 1|_6|| 3/4|| DIA. 5|_7|| 1|_4||
h)\\ s 36“ 81/4“ 1" 5!_6“ 12“ 1I_6II 3/4!! DIA. 6!_10!! 1I_6II
TYP. 71 5 \ 42" 123" 12 |e'-0"| 12" |[1-6"]| 1" DIA. | 7'-5"| 1'-8"
\ 48" 18" [ 12 |e'-8"| 12" [1'-6"|1" DIA. [8'-0"] 1'-10"

METAL FLARED END SECTION

* DIMENSION OF PLATE BEFORE BENDING

| REINFORCED CONCRETE

2" DIA. MAX. HOLE THIS BAR IS OMITTED ON EQUIV. PIPE SIZE A B c D E

15" DIA., 18" DIA. AND 24" DIA. 18" 5" 5 2'-6"| 6"
FLARED END SECTIONS 24" 5%," 7 3'-6"| 9"
9

30!! 61/!! 4!_6“ 12||
| %" PLATE 7 % .
SEE DETAIL CW

36“ 81/8“ 11 51_6u 12“
42|| 123/4“ 6|_Ou 12“
14" DIA. L
BAR )

PIPE ARCH FLARED END SECTION

"F'" BARS H K
%" DIA.| 3'-6" | 1'-0"
54" DIA.| 4'-7" | 1'-8"
1-6" [3," DIA.[5'-9" | 1"-8"
1-6"[3/" DIA.|6'-10"[ 2'-0"
1-6" [ 1" DIA. [ 7-4" | 2'-2"
1'-6" | 1" DIA. [ 8'-0" [ 2'-2"

SEE DETAIL B
“"F" DIA. BARS

48“ 18“ 6'_6“ 12II

c

NOTES:

ALL STEEL MATERIAL SHALL CONFORM TO THE
REQUIREMENTS OF A.S.T.M. A575 GRADE 1020
STEEL.

“F" DIA. BARS

3y2u

TWO SEPARATE COATS OF PAINT SHALL BE APPLIED
TO ALL UNGALVANIZED STEEL MATERIAL. THE FIRST
COAT SHALL BE INORGANIC ZINC RICH PRIMER AND
THE SECOND COAT SHALL BE HI-BUILD VINYL GREEN
BRIDGE PAINT. BOTH, THE INORGANIC ZINC PRIMER
AND THE VINYL TOPCOAT SHOULD BE APPLIED SO
EACH COAT WILL PROVIDE AN AVERAGE DRY FILM
THICKNESS OF AT LEAST 3 MILS. THE MINIMUM DRY
FILM THICKNESS MEASURED AT ANY POINT FOR EACH
COAT SHALL BE 2.5 MILS AND THE MAXIMUM SHOULD
NOT EXCEED 6 MILS. ALL PAINTING MAY BE DONE
IN THE SHOP. UNLESS OTHERWISE SPECIFIED, BARS

8 EQUAL SPACES

%" PLATE

PLATE 3" x %" x 3"— %" DIA. BOLT
8 .

SEE DETAIL B CENTERED IN SLOT

File: 41300e03.dgn

CONCRETE FLARED END SECTION 5 AND PLATES MAY BE GALVANIZED OR PAINTED.
3" x 1" SLOTTED
[ HOLE IN 3" PLATE GALVANIZATION SHALL BE IN ACCORDANCE WITH
m A.S.T.M. A123.
. - UBaLr R3 JUAN 18 | NDOR NORDER 1O NDOT BORDER
14" DIA. BAR\ X 2)" PIPE . R2 JAN 10 | NEW SEAL & FIXED U-BOLT
J
—E =< f/u . . = R1 AUG 82 | MULTIPLE REVISIONS
Yo PLATE\ PLATE— [ . = = G/iu %C[Zégm) < REV. NO.| DATE DESCRIPTION OF REVISION
U-BOLT N E =
n " E E - 35" PLA TE
SIDEWALL OF R=5% 9 WITH NUTS, L E = /A NEBRASKA DEPARTMENT OF TRANSPORTATION
g%%gNEND W %" 2% 2% 1% GALVANIZED & & = = - d b | y STANDARD PLAN NO. 413-R3
| | | %
_ | | | DRILL 135" — st
s . x:\Nx | | | f’ 4;/;” DIA. HOLE IN é : | : > BAR GRATE FOR

- 174" DIA. = ! nen 2%" FLARED END " 3 n "

- /ﬁ /] R £ DIA. 4 | | PLATE 3" x X" x 3

S | oL LT N Ny A . + GRATE B8R SECTION < L o, e FLARED END SECTIONS

R N 1%" DIA. HOLE —~ Q O A )
| | Y ; [ ; X ] [ ] ACCEPTED BY FHWA FOR USE ON THE
| | | %" (MIN.) PLATE NS o NATIONAL HIGHWAY SYSTEM:
%" DIA. BOLT
NOTE: - DIA. HOLE TO WITH NUTS
2 PLATES REQUIRED PER ASSEMBLY. BEND LINE %" PLATE FIT U-BOLT GALVANIZED
MAKE ONE RIGHT AS SHOWN & ONE
LEFT, OPPOSITE AS SHOWN
DETAIL A DETAIL B DETAIL C ORIGINAL:
FEBRUARY 1, 2010
DATE
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8'-0"

DEPRESS CENTER 3"

X 8'-0" 6'-0" g'-0"

2'-0"=LIMITS
OF CURVED
SECTION

2-NO. 4 BARS

& o o) N & ==\ "
J J J )
NO. 4 BARS
NO. 4 BENT BARS NO. 4 BAR NO. 4. BENT BARS
& 12" CENTERS NO. 4 BARS el
NO. 4 BENT BARS
ELEVATION ELEVATION AT 12" CENTERS ELEVATION
¢ DITCH LINING 4" DIA. WEEP HOLE ¢ DITCH LINING
le—¢ orren Limine | |_»
| | | STRIKE LINE FOR
- : | CuRVED SECTION STRIKE LINE FOR |
STRIKE LINE FOR | I CURVED SECTION | | [ "o < B4
CURVED SECTION | ' v r
| g )
. S CONTRACTON | 2 l| B
| g : JOINT AT
. N iy 4'-0" SPACING (| _#":_"_I H] %
A///1~\\\k 3 i e i
N ' W = [ ! Ll ]
= qQ I T T T T T 1
5 | | !I N | N 2 N l \
) E=——x 3 S |
< - >~
©f : 1 g '
I 1 ED ES —— X
u ! I ! i = I
NO. 4 BENT BARS g - S ! NO. 4 BENT BARS
o CENTERS NO. 4 BARS , iﬂﬁ%@g S | & 12" CENTERS
j PLAN
PLAN NO. 4 8RS N0, 4 BENT BaRS INTERMEDIATE FOOTING DETAILS
TYPE A INLET DETAILS & 12" CENTERS
PLAN NOTE:
DIMENSIONS MARKED THUS, %€,
ARE MEASURED NORMAL TO SLOPE.
TYPE BUTTON HEAD INLET DETAILS
o0 5_on . —_
I A=1'-2" FOR DITCH GRADE 4:1
30n A=1'-6" FOR DITCH GRADE 3:1
) ) 4" WEEP HOLES AT 15'-0" CENTERS 6" x 6" x 42" WIRE A=1'-10" FOR DITCH GRADE 2:1 OR STEEPER.
NN AN Y(MAX) ALONG § FLUMES. MESH WITH 6" LAP
[S) S / A
N | ee——
f.a i —=—— |
% . NO. 4 BARS
NO. 4 BARS NO. 4 BENT N
NO. 4 BENT "
L BARS & 12" 67| |8 bars & 12 o
CENTERS - CENTERS NO. 4 BARS I____
NO. 4 BENT BARS | 00" i | A
& 12" CENTERS - . 1 CU. FT. CRUSHED ROCK
TYPE A INLET AT ¢ ! AT WEEP HOLES
TYPE BUTTON HEAD INLET
SECTIONAL VIEW AT ¢
8'-0" P NOTES:
. J— ALL CONCRETE SHALL BE CLASS 47A-S, 478 OR 47C-S.
5F CURVED OF CURVED ALL EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED.
SECTION = SECTION THE MINIMUM COVERING, MEASURING FROM THE FACE OF THE
CONCRETE TO THE SURFACE OF ANY REINFORCING BAR OR WIRE MESH,
3 97 4:1 < T > SHALL BE 15", EXCEPT AS SHOWN.
§I = = S §»| S WIRE MESH REINFORCING STEEL AND CRUSHED ROCK AT WEEP
= T —— N y — HOLES WILL NOT BE PAID FOR DIRECTLY, BUT WILL BE CONSIDERED
o< \ ~— SUBSIDIARY TO THE ITEMS FOR WHICH PAYMENT IS MADE.
= ! / INTERMEDIATE FOOTINGS TO BE PLACED AT INTERVALS OF NOT
N MORE THAN 50'-0" ALONG LONGITUDINAL AXIS OF LINING.
TYPICAL CROSS SECTION :\N’

OF DITCH LINER

SECTION A-A

. 60" .
2'-0"=LIMITS
OF CURVED
SECTION
=
+
=~
N
ELEVATION
~— ¢ DITCH LINING
I
I
I
I 5
' =
| |
1 >0
| <
! &
! =
\ S
A\ 1

STRIKE LINE FOR
CURVED SECTION

BN

PLAN

OUTLET DETAILS

QUANTITES

(FOR BIDDING PURPOSES ONLY)

1 LIN. FT. OF DITCH LINING
1 INTERMEDIATE FOOTING

10 LIN. FT, AT INLET

0.106 CU. YDS.
0.155 CU. YDS.
TYPE A INLET

1.262 CU. YDS.

OUTLET ONLY

A QUANTITY FOR 10 LIN. FT.

1'-2" 1.22 CU. YDS.
1'-6" 1.27 CU. YDS.
" 1.32 CU. YDS.

| _=o* | 132 CU. ¥DS. |
TYPE BUTTON HEAD INLET ONLY

S QUANTITY FOR 10 LIN. FT.
2 [3-0" 2.10 CU. YDS.
314'-6" 2.25 CU. YDS.
4 16'-0" 2.35 CU. YDS.

R2 JAN 18

NDOR BORDER TO NDOT BORDER

R1 APR 13

CONVERT TIFF TO DGN FILE

REV. NO.| DATE

DESCRIPTION OF REVISION

NEBRASKA DEPARTMENT OF TRANSPORTATION
STANDARD PLAN NO. 455-R2

CONCRETE DITCH

LINING

ACCEPTED BY FHWA FOR USE ON THE
NATIONAL HIGHWAY SYSTEM:

OATE @
ORIGINAL:
FEBRUARY 1974

DATE
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